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fiBltSn, 3»5c*^*^ h 1 0 0*»6K*tSJx5HF«P#ttl 0 1J1 m 
ffi*BifiS^a®^aiSiffaSri-^<TS:$/u-ci^o Alt*** 5 , ^^^y^ 

CCDMi (photoelectr ic charge) tf>S&&£j5S;«>£>5£ 
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t <ommwmz.M-rzmmmx~3bz> 0 
mmiz y mm?- hie kd7 hztixmm-tzwsmcon.ffi*^ v romM^vr 
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^tf^^^A^ 7 t LT©/«f rjxKHU T'Sf^n 
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*s-C#5 0 :<D±5t, f£*©#y-f tf— K£Jfc«Lt\ ^-^fiiiWiSSi 

K ± 3 IMeXM*) i tflBg *B B8 1 v * 5 7F2<£> =■ - Kflslc <fc •? , * 
, t=t-7^ (Sa gna c) 2&^<£>»J5£\ i-ftfc)*?. teHES3MStf>3ti6w b 7 
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u 3 *s< x -> * 7 1 a ttSM*a*fc <t 5 atjfc^ 5 -as t ^x^m^^mm<7>mm 

fomfeomz* 0iJxtf, -«S©3t«**, SftS^MKitr- A*:/ 

gtf>&<£>3fci&"g-ij^?-&\ CCD-, CMOS-, *fc(4TFA (AS I C±©i 

^nsii h *> ± uHtwfMEMmm** v> * ^ ? h /mm a -c t sw-s* f- a 
3 &Kmm^tMm^x%m.-&mmzmm-rz> t # sestet < t^ss^ 

5 4>fr< tt2 o<o 3 &5ci£i6l*fcf*fTyiJ;*7;>< 7 ^«a^a-*3-frfc 
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©g«as— srf s *s&m icfpta ztiz&ffimmm&iz ± o -cita**?-© 

J&frBfe (sum image) asiifliSix. ^fpW^ll^KfBv 5 -^ k m 

ma =U.b =OJC«toTSI5>®^A>bB**$tl2). 
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-£.m%.&. mmm, 1 o o %&Kmm 

- h 7 y ^ y y — ft m&±<Dm®i7 -( "tm.®, 

- W x Wf , -^/^ ^ f 4 Tlttfc it 5 #f£JK 3 &7BiI« 

- l ?iJ(75*^^^^ J: Z>&W)V>)W<r> 3 &5czffl£ 

dixlcRBU ^ISSqroft^Sft^ («T\ r^t^drf-^W^j SrUrf "PM 

1. PMD : l/lOO-l/lOOOmm^l^Iftt/hJV 1 

2 . 2 {g/ 4 fg P MD : ffi;ft,fciM#tfefc5 J; t>*^/l 7° h 7 V > J/ h B#RS5 

^{ixfc2jl*fcli4«<^i^ffi^J!2:^isgiS^. *iJ:l^ ^ix^2fi*fc(44 

5. PMD- 3ft5c^X*fclif7 :f ^-*y ft)£§<f3§fflro3teX— Av-;*. 

„ MP^^5° ~5 0° T% Sg»*J2 0 c m~5 OmiV^ g^ffifiiJ^tf y ^ 
-A. 

6. 1 OH z~l 0 0 OH z U->^cDjgif5il3&5ci®{|!lEli„ ^fffci^S/ 
Nittt, Sft©CCD^fcliCM0S*^7t»)S 0 
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XZWiMl^lfcCs $)0. 5 mm~~ 5 0 mm 0 

8. GHz U-V^4T?«)«-B*^XH1JSC.T**:*««. 

1 1. z st-a-i- ±53 ^.Ttm. z mfii*3 £ 2 ^7cS^fgH«<© [§] mmmz. 

1 2. *«B#P^T i SrSSjSfcjtSCraiM-t-S- k\z£ t), ttffliaK^iK»8 try 

% UH SrEt T Id M f-P&B izmW -T 5 „ 

ll©a) l±, CCDSW^Jfflbfc*^{^J;53t^^W^l<O*ife0iJ 
WM^»rffil21T-fcS, b) ~f) (4, 2 ocDtBfit^Pft'/- h«ffiUa. (t) 
irUta (t) tDM*(0{a^*D<tt>*B#P B 1(07K7 1 Vv'-^/W^Us (t) -?$>5 0 

m 2 7^- ^imeaiwEmK«ro-»s:*tf c cn&ffi&mm L>t 2 oohjk 

E13{4, AW*©KSMi> HF^p»^-8-w®jEUsep (t), u.(t), U 

a^Ct), Ubm(t), *3 «fc tRJb (t) COStt^ ~ > ^^-TET-fe £„ 

H5i4PN^pco[ilT\ a) fC^ft-§-«r^ U b) KTb <£>Sg 3 *3 £t*g| 4 
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m.mwm\zmm-tzmftm&i^+&iZ=T a -r b + (T c -r d ) ^i/a^-a^; 

= T a -T b - (T c -T d ) %mi~ a 

nssfli«wiij^(DK-siEir*fo i? , b) ^je, c) /45^<D^miiu 0 (t) <nm 
•9, b) ~f) mi tmm<om*i}Lte<D7$^>>i/v;i>ftifj : &m-tmx-$>z> 0 

o 

aim, 

) <tc) ^ssfty- hmjEo2oo^^fc^t4^yc^^, in 6 1 mmte 

114(1 #*L<*±f^*/u^BSfl3<7) % 4o(Z)r«y-hi:4 0(7)^y 
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/^jE^7^SEUot> fiS^y v-oL^/umEEU. (t) ^CioTfElb 
£ix5o r*xtcJ:9, 3EBS«ffiUa« (t) =U 0 +U 0 (t) *3j:tHJb« (t) = 
Uo-U. (t) &*:1n?tiULt>ti&o 

^^^mffi^SSrSttT, jEtf>¥«y- hGa ifcfiGb©r<2«: K!J 

IBT^ G a *5ctU^GbOT^>«ffifqa*5J:VqbH, ^ftlF7^77^ 

y-hGsep tt % H*U<*v^«fB*5#^e,ffiHIif*Sr««i-S. if##Sty- 
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[Hi lcm^i-Z>mj£Mf&$:7jkir 0 mfflyttf— V Ga» 33j;tfGb» tt, ffi 
tB^iHFti®EU B (t) S:*tfia3lE«l^>*BI*y- h«BEJdioTf^«i 

Uam=Uo+UmCOS (ct)mt) (la) 
Uba =UO + Uo COS (com t - 1 8 0° ) 
= U0 — Um COs(a)mt) (lb) 

ilb-fTU HF*P«#*ffll«T..rt^.to^t8©«FllB5R?lJte*3*t5. 
OtffV^t^tUs (s) *s«:o# 0 fc^SixTV^a. ffi*tW(-i«v^«£E 

M^i^tyr^, h«beu- (t) ^^u^Ubm (t) 

tf>ffit£KJ5 CT, HI l tcWB^Lfclli* 1 Ofe«*fc«:*«*c:|6iA»oT*#» 
JE£*W#y- h«flEU«i (t) dspiD»»*S:«*TV>Si:#l^3&i02!i*Sr 

So 

opt (x, y, t-r) T«$tl5 0 A*t2EW5tRtt, ^Ct^ffln^^i/a 
^«mt*«r«ifc**t««f* + » Tie iot, Um (x, y, z) k^o 

#MJ:oT y >^ $^5 0 *HSi"SffiBIIBB»0u. , p op t (x, y, t) tt, 
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Pum. Po P t (x, y, r) =k 1 U am (-x, — y, x) ***P opt ( x , y, 
r) =k 2A^ (x, y, z ,) (2) 

"Cab 5 ^t!)f^^o^T-a^T-^^^«c k i J; XI k 2 . T** $ tt5„ 

h^MA/~ (t) =T a (t) (t) t4t:5:tiaot, ^*fee>t^> 

s«o^*s«nws*t, ^i@m/±u n (t) ^3tft^-Popt (t-T 

r<o^)RSr«T»i»U<Rlfi-r5 0 U M (t) *3j;t>'Ub» (t) tioTiC 

. ^myt^— bmE.Ua* (t) =uo+u« (t) (DjEcD^ma) t -r&fr-fbu 
b. (t) =uo-u. (t) jt^^m^^r^ y rummy— 

Popt (t-t) =P0 + P,COS (tot— (/I opt) (3) 

■ rtHF«i«iisia!E*-e*>9» <K P t i-i&temmx'& ^ x = *o Pt /tooteSflfc+i 

i ( t ) = S 1 • P opt ( t - T ) 

= S» • [P o+Pico s( B ,t - 4>opt)] (4) 
i (t)=Io+Io-COS (ft) ,t — </> opt)] (5) 
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rrx\ 9 i (t) =i a (t) +i b (t), Io(4Po(ClS-^<IIi*3tS; 

ffi.<D¥-mm. i^p.»wS-3<*Bi3tmaE©S!siB«, sn*^ h/^s-c- 

y-hG a ot»ia (t) tfty- hGbC®i5ft ib (t) (cWb*t£„ :n 
*K IflcH LTttW ttff 5 CMO Sftf ©t^ttff i I, < ttt^f IWl tS/^ 

B5I&&Mg4B, 5 {iif <n> Y D 7 5 f> y h*£ffi, p . = Po <r> l 



T = N*T.CfcfcoT (-T&fr*,, HF^Sia;ffi(ONlH]CO^rBTTm«rt>fcoT) 




(6) 



(7) 




(8) 



(30) 
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^y^7xP^7A^i8o° -rax-as ^tLe^^^m-r^i^^oT 

, LT^£ N ^ (2) M^Lfc. h7>^ H»DB*3fel6»HF>r 

*V KT K^^i: **3RI"C**o 

7A*ttfflSh5„ S*t«*0 4cfl5tt*f4, ^liTty- hmiEEUa, <h U bD <D 
ffittBBff*. 0° /l 8 0° «i^b9 0 o /2 7 0° ^tt«BJC«Ji9lj|fcofc 
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BEU» (x, y, t) £fUJ8Lfc2Dffi|igj££5CW^|S3&5cft&{c:&§LTlE 
*SLfc»j£*f1sfc:ail;fc, *»M^J:5«l!£i6«*» ^^w^*«>*W«#i:JB** 

mx-fri,,, -mtLX. 3t*«Slb3ft5E1fe«:<0P3a£*jtW:JB!Jjrt-5fc«>roSllS 
ffiMH2l;*t. Ull lcollfp^p(cH^5mfe^#tl^^(c:. sMSBHteJ; 

i-saHSOfcJHSUSatSrWU KM$*vtg{t £nfcftfi, L < *43§ig3§ 1 3 

!7-KJ6Tw = Tb (2 s - 1) &mMi-Z>. *©a©PNfS-S-»cBBi-5ffiBBtt 
. try htlTB £tt^Lv^ttH£r*ri-5=J$=— hVu/^^tcMTis 15 . t£o 

. (t) iooP«l3<D*B*J-ies£TDte, igM^*fc(ig^^TBgT\ fibfcairi — h 
El 5 aid. 5 Ify h P N^JWfiSJtdBI LT, ^SHft-S-Um (t) 

as, 9, i 4tciE*$tbfc, «Ticp^t5 4fii©t^ mmyt-y-h 
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h«JEfc:*tLt\ TB«*tiias*t5r. i-*to*>u« (t) = Uo + u a (t 

-Tb) fcJzlAJdo (t) =Uo+U D ( t — Tb ) 36S»4L<, tiXfcioT, * 
const. *P op t (t) «\ l^-PN«-^»3t^tf 0 Kttte, xn^h7V 

inter <z>ftBMH*a»e>* 09*tf, J: 5fc^fejxfc»^ttt!iaw* 




Aiab + Ai<*/ 2 



(9) 



(33) 



) 

fc*jc3oo«ffia«*»j«i-«r tis»*uv\ M**t5<7)«, r*#sia9*9 
5, s < ^ttft stifc n ft ^^*« 5 ^ t j: o t , mmztiZo wm? 
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Sfcj&Wu -tixfc: J; o TIL Spit® 

^-T„ ItTSfitO— *B*(-'ft^O-r, ^P3t^*— hGa«, Gbm, Gem, ^itfGda 

mwmmmi-i. zf^^^-y^m^—vnmj^ (t), u b . (t>, u. (t) 

i5J;tfUd. (t) aMBSfc-f 7 ^{CHF^tacD^li9 0° ^7 r> $ 

t£oT. SuiiW^pJty- h <f,a» =0° CDGa- t = 1 8 0° <DG^ Km^t 

2o©Si*y- h 0„ = 9 0° (DGcu t </>d. = 2 7 0° ©G* /5S#£-f--5„ r 
*tfc:J:!3, *ttSW*<7*— hG.» Gb, Gc, fe±t/GdSr©T, ISiSm?- 

^ = arctan gc ~ gc (10) 

«#?r-g-tf-t--5 ; q Pixel =q a + qb + qc+ qd 0 4 oroaffi^ft^ftl-SttS-r -5 
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09i|s)«(c, 1141:, x^^/^Pft^tcftig^Wit^ffix.fc^^^ 

Goii, m9 tmm^mx. mmytv— hw.j£\c£^xt>tz<b£thz>m,&zs%z 

t^ft-i-BU^a^^^A 1 5 t*CCMOSai«rffifflLTIItTLfctCit'fc5„ 

— Ktt, ±T?«»Ufc*lfi«4:l^— 1?*>5. JBl 3H(i*i-3?lfeffl»"6— <o«i4 
SW^- h Ga i Gb LT Ki> THUSf q. £ qbl^Lt^ilM 

r^Pj^E^^T^Lfc^ay-hGairGbl*, *1 3S(:*5V^0^t<IJ 
33<*tt«rtt*Lfcp-S i *«±KHi*^*ft»Srit»Ufc«SSr?Bj«Ufct«> 

o 

J 
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o 

CMOS fiffSrf ffl Lt Jti^ 5 t , T 9 *r J tmnmb (AP 

**ww3tKffli«>«fifcT«:» m*.t£. imtmmft. tts. m%, mm 

q a +qb=const. * Popt.ges *TI,Z&i*tt!fcL-, ZZX'T = m^^ 
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Vt$i 2 0 0 0-5 1 



>=P. (Sg 3 a -C*>5a6*»«^S*UT%JtS:^5. 

1. ) P.= OiU. = 0(»lt> A q ab = 0 „ 

2. ) P D ^WPS^T-fe>9. Um (t) ^HF^gam#T'*>5^'&, Aqab=0 o 

3. ) Pm^^-ps^r-fciJi^Jlffi^pm^-A qab (t) <£>Miire;fe5#£\ 

+is*6<jh7>'v's/ m»iht tA**/<!7-rtdP. (t) ia, rro*jsfe-easw* 

4. ) kL^-S-B^TCQPfllc, A*t^*S3t»fl[Poi:— 3t*W«BEUrt**#ft-*-H 

M^m^f A qab tiLU i^^^^-PoCOH^-r-fcSo 
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L/c^oT, ii^M&ffftteU. (x, y, t) ^i&KJzoT^H^SSrg: 
, y, t) -Ki'u* (x, y, t) tc «J: g ttVHfeftatrlfci- - « 
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[01] 



Gsep Ga Gam Gbm Gb Gsep 
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[12] 

[0 2] 
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[13 ] 

[03] 



P 0 pt(t) 



u seB (t) 



U a (t) 



U 0 



u b (t) 



P w (t) = P 0 +P p cos(*v) 

-i -L--L 




U m (t)-U 0 + U m cos(art) 




^(t) = U 0 + U m cos(a>f - 1 80 s ) 




5£ 



ts : t 6 : 



te t 
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Fig. 4 
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[15] 




Fig. 5 




Fig. 7 
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Fig. 10 




Fig. 12 
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Fig. 13 
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